Abstract: Petrographic micro-textural analysis and conventional core-plug analysis of 
identified increasingly as significant reservoir volumes in many deep-water clastic 
26
Here we examine micro-scale characteristics of a sandstone sill and compare these 27 with depositional sandstone using data from petrographic and electron microscopic 
49
Typically the granular structure of sandstone is examined in 2D petrographic (thin) 
Methods

77
Experiments
78
Three core plugs (Φ 25 mm × 50 mm) were drilled, one vertical and one horizontal plug between entrance and exit of the pore cubic (Pa).
123
Equations (1) and (2) but with Ø in different laminae of 37.9% and 19.2% (Fig. 3c ). In the sill Øtotal = 24.5%
141 that when compared with Ø from three randomly-selected areas of 24.5%, 26.6% and 142 25.5% reveals that is approximately homogenous (Fig. 3d) . In order to demonstrate the 143 spatial porosity difference between depositional sandstone and the sill, 80 small sub-144 volumes were extracted from both pore volumes of depositional sandstone and the sill 145 (Fig. 3) . The sill has a more homogenous porosity distribution than the depositional 146 sandstone (Fig. 4) .
147
Pore networks and pore structure parameters are calculated from the high resolution
148
MCT data: pore radius, pore-throat radius, pore shape factor and co-ordinate number.
149
For all parameters the sill has higher values than the depositional sandstone (Fig. 5 homogenously distributed in the sill (Fig. 5b ) than in the depositional sandstone (Fig.   155   5a ). In the sill the throat shape factor is higher than in the depositional sandstone ( Fig.   156 5e), which implies that the pore throats in the sill are less narrow and the pores are ( Fig. 6e ) whereas in the sill the range is less than one order of magnitude (Fig. 6f) . Clear Visual inspection of the depositional sandstone reveals that pores are better connected 180 in X and Y directions than in the Z direction (Fig. 6a) . 
Granular texture
200
MCT data exhibit the presence of laminated internal structure in the depositional 201 sandstone and a structureless character in the sill (Figs. 3a, b) that are similar to 202 respective internal structure seen in the lower resolution petrographic sections (Fig. 2) . depicted by the heavy mineral distribution (Fig. 3b) and, reflects the presence of an anisotropy. In the sandstone sill permeability is isotropic. and at micrometre-scale is isotropic. This is caused by pore structure and grain 294 orientation rather than the sedimentary lamination.
295
Preservation of an isotropic pore and grain structure in the sandstone sill is indicative one with the size of 3555μm ×3555μm ×3555μm) were extracted from the total pore volumes 420 in both samples (Fig. 3) and the volume fraction (porosity) of each sub-volume calculated. The 421 depositional sandstone has a wider range of porosity than sandstone sill. 422 
